Most s u r f a c e s s t u d i e d i n secondary e l e c t r o n emission (SEE) a r e contaminated by sev e r a l monolayers (ML) o f adsorbates /I/. These adsorbates n o t o n l y change t h e work f u n c t i o n by d i p o l e moments b u t a l s o change t h e t r a n s m i s s i o n p r o b a b i l i t y P(E)
, as shown i n F i g . 1. Hz0 and hydrocarbons, which make up t h e usual s u r f a c e contamination, show f o r slow e l e c t r o n s ( E k i n 5 10 eV) resonances w i t h l a r g e cross s e c t i o n a > 10-16 cm2 / 2 , 3 / . These resonant s t a t e s h y b r i d i z e w i t h conduction e l e c t r o n s o f t h e m a t e r i a l m o d i f y i n g s t r o n g l y t h e t r a n s m i s s i o n p r o b a b i l i t y P ( E ) by resonant tunnel i n g /4,5/. So, l ML Hz0 v i a i t s l a r g e e l a s t i c cross s e c t i o n eel ( E k i n = 0 ) > 10-16cm2 enhances P(clean,s=@) = 0 t o P(H20,s-@) -1. P(Hz0) enhances SEE up t o 50% as observed f o r Nb-OHHOH surfaces /1,4,5/.
L i k e H20, s a t u r a t e d hydrocarbons have a e l 10-16cm2 being l a r g e compared t o t h e i n e l a s t i c cross s e c t i o n o i n / 3 / , enhancing so P ( E > @ +~. 2 eV) and SEE. I n contrast,unsaturated,polymeri z d hydrocarbons have
.
l a r g e i n e l a s t i c cross s e c t i o n oin(E > 0.2 eV) > 1 0 -l 6 cm , w h~c h reduces P(&>1$+0.2 eV) by about 50%. T h i s r e i k e s SEE up t o 50% /1,4-6/. V i a P(E) changes, t h e adsorbates n o t o n l y change SEE b u t a l s o e l e c t r o n energy d i s t r i b u t i o n curves (EEDC) i n photo e l e c t r o n spectroscopy /I/, e s p e c i a l l y UPS / 7 / , and i n f i e l d emission /4/. Water i s a common adsorbate b u t r a r e l y found i n UHV on s u r f a c e s a t room temperature.
F i g . 1 -The t r a n s i t i o n of the conduction band Ec(x) t o t h e vacuwn
B u t some s u r f a c e d e f e c t s b i n d H20 n o n d i s s o c i a t i v e l y -l i k e l y by hydrogen bondss t r o n g l y enough. So, e.g., on Nb205 a t 300 K, an ordered Nb-OHHOH l a y e r has been i n f e r r e d from XPS and SEEDC measurements /1,4,5/.
Hydrocarbons, e.g., an o i l f i l m , i s commonly found a t 300 K on s u r f a c e s i n UHV systems having a t h i c k n e s s o f about 2 ML o r more, depending on vacuum and p a r t i c l e impact. Whereas atom impact s p u t t e r s adsorbates away, e l e c t r o n s and photons cause l o c a l i z e d e l e c t r o n i c e x c i t a t i o n s e s p e c i a l l y v i a secondary e l e c t r o n s because o f t h e l a r g e cross s e c t i o n a > 1 0 -l 6 cm2 o f such e l e c t r o n attachment s t a t e s /2,3/. I n unsaturated, polymerized hydrocarbons these e I n f o r m i n g t h e more r a d i a t i o n r e s i s t a n t hydrocarbons,oin and t h e e l e c t r o n a f f i n i t y i n c r e a s e /1,5/.
x c i t a t i o n s a r e d e l o c a l i z e d and thus des o r p t i o n o f H..., i . e . r a d i a t i o n damage, i s u n l i k e l y / 5 / . I n c o n t r a s t , i n s a t u r a t e d hydrocarbons t h e l o c a l i z a t i o n o f e x c i t a t i o n s f a v o r s desorp ? o n es e c i a l l y o f t h e

I 1 -ENHANCED EMISSION BY RESONANT TUNhELING
As i n d i c a t e d i n F i g . 1, molecules w i t h a >> crin(~) a d j a c e n t t o a m a t e r i a l w i t h e l e c t r o n i c s t a t e s a t E w i l l enhance t h e $ransmission c o e f f i c i e n t P ( E ) . Hz0 has, l i k e o t h e r molecules w i t h a d i p o l e moment l a r g e r than 1.6 Oebye, a resonance a t Ekin " 0 Small, s a t u r a t e d hydrocarbon molecules have l o c a l i z e d e l e c t r o n attachment s t a t e s w i t h a,!(> 0.2 eV) -10-16 cm2 > o i n . Hence a l s o such contaminants enhance P (~-p 0 . 2 e V ) , I n l i n e w i t h experiments / 6 / . T h i s P(E) enhancement i s s m a l l e r than t h e i n c r e a s e o f P(E=@) by 1, which occurs f o r Hz0 a d s o r p t i o n .
I are used t o study the atoms i n t h e f i r s t 5 nm and t h e i r stoichiometry. The secondary photoeZectrons
C I S (SE) contain 80% o f a22 photoeZec~b 3~ trons and are i n t h i s "dry" Nb205
I 1 1 -REDUCED EMISSION BY RESONANT CAPTURING As discussed above, i m p i n g i n g e l e c t r o n s o r photons v i a t h e i r secondary e l e c t r o n s c r e a t e a s u r f a c e l a y e r o f unsaturated,polymerized hydrocarbons The e l e c t r o n a t t a c hment s t a t e s i n such hydrocarbons a r e n a r r o w l y spaced and have l a r g e i n e l a s t i c cross s e c t i o n o i n ( E k j n > 0.2) = eel = 10-15 cm2, which reduces P ( E ) up t o 50% f o r 1 ML.
The l a r g e G i n d e s c r i b e t h e energy d i s s i p a t i o n by v i b r o n i c p r o g r e s s i o n , which ends i n t h e l o w e s t attachment s t a t e . T h i s l o w e s t s t a t e has an energy s e v e r a l eV below t h e vacuum l e v e l , e.g. f o r g r a p h i t e @ -4.7 eV. Hence t h e h o t r e s o n a n t l y captured e l e ct r o n s d i s s i p a t e t h e energy needed t o escape i n t o t h e vacuum r e d u c i n g so t h e secondary y i e l d by 50%, as shown i n F i g . 3. Because eel ( > 0.2 eV) o f such hydrocarbons i s monotonic depending on E, t h e SEEDC w i l l be reduced smoothly, as shown i n F i g . 3.
